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(54) [&9H©=&*M £ft&¥&#^2W^fc%¥^f^©K»#i£ 



(57) [Btt] 

6 sRtfJJMUl 6 t *tf LT3 3fc^fcj«ftUfcttft 
6 tfCffifita^^ia^SCfcT?, ^OJJBgB 1 6 t© 




i ] flwffis&t; ±jB»**r lt 3 jktbrk # 

[WsR«3] mBJjmso)^tt^RK3ltt¥1iiKT 

yiH8B4M(B60Cffilc»bT± 1 OfiWrtOET-fcS 

fttt&Q {K U -2, -2} ffi, u> -k o, 
1} Il> K-2, OlE Xti (K — 1 % 

cwjrjk i o ] HUiBiSiamffi^tiT ^ K-7aft*¥ 

m&m i iBK^fk^sittift?., 

^fSBMbwaasft* c tzwmtTzmxm 1 less 
LTSffii*TO*n5 c ttt^mt-r zm&m 1 tea 



(2) i^Pffl 2003-282942 

2 

AttflgaWBSS 1 tSAffi «k 0 t**{b 2ttAtf£:£ 
#U IMQg2&ASlCtt^ifmJ«*rtLTmiMtf 

im&m i 6 ] ij®gPRt>*±sgi5^ w lt3 yeBKic 

l»*Lfc*SAJB±te*lwa: < 1 *fNMfcJll2 «NI 

* 2 wiffiitt®Mat&ftfiit2* (Ufflgpcfctf* if? i #a 

;o im?m 1 7 ] Mis±jmsic«Mt«iii 1 mmmmtm 
««i«fcS2#iita«5«oraos«iffl<o i . 5««±-cfc 

inno* 1 8] MfB±jm»<:»t«n 1 wtflMfcSB 
2*TO*©iH©»tpttsa\ uemavic«(t«iii i * 

fc * W« i: « l 6 iB<Sco^{bti¥»i*^?. 
[ft** 19] afUfe^NMMixa^NMI^KUHi 
20 ±te»^*fcJ:oTttAJl*«J*U KISAJia±JI 

CW*3S2 0] ttEm«SlcJ:oT0j««n«IMI 
HtffBS^%^»i*SX«MIB^{t:^*W«ca«± 
(CjftSI&tnMH&ft Lfcft, MIBJ*SiMR«Mn Lfc 

MB^{b^¥#i*«X{±tufB^{k^^#i*SiK^ 
C i: 1 9fBIS©^k%¥*{*^ 

a, 

40 s*ft?M?n5 c k*mmt'?zm&m 1 9ib«s«d 

[fitsra 2 4] 3 ^7t«tCfiKg L fe« AMOttlflBKBL 
fB«OS{t:^¥ii(*^^ 0 

[«5R«2 6] *}fB^;«*tffl«ti, ^*y#ftx*n 
so A&m<DMtm*mwm? a 
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3 

dm&b 3 o ] mefe am a* jgffigu*^ h 5 ^ 
ttsfS^o 

3 1] 3 *7EttfcjS« b^tSOMOJfiaiflSK 
^«<lf;tcj;»)Jgfig^nsc:i:«:#ilii:-rs»*^3 1 

cw^3 3] wewatnEffiWtt, -f*v*<aA*n 

Iit#3t3 l CKOttfbMMNVfMRT. 
HWW3 4] H5fBiSSmffiHS{±s p3PR»tf#A 

¥»ttiil?o 

[ftsRS 3 5 ] miqki am a. ±jw»©#*wsisrr 

mtm 3 7 1 Mis^AMa, mm&x v^^ym 
immm 3 8] 3 Mfmicmm l aji osttdiffK 

[M&S4 o] baib^am a, &mm<&n&&#-? 

?o 

[sisrjs 42] 3 wm^fss. Lrctg&m ©jsas&R 



(3) W2 00 3-2 82 9 4 2 

[«^«4 3] BSia^AJSti, ±m&<»mm£$m 

w «-ewct i: t zttim 4 2 1 m<Dm{m*m 
im$.m 4 6 ] msa&xf±m»^m t t 3 

[li^4 7] i!iB<W®ffl5©*gAS©8^8G;Rlf®E«l 
20 [IS^4 8] ttEfSMtt. ±JSSP©»«*^S81« 

xa jrattT* s c i: «4$« * s mxm 4 6 1 mom. 
m^m 4 9 ] ffnoB am a , jSHaw^a jKBttT? 

?o 

[tt^^ 5 0 ] flMBBAMtt, JgffiSIWX h7^^i 

f*f!i?o 

[f^<OS¥ffl£I8H.8] 
30 [000 1] 

[0002] 

m*<Dffl{{\ GaN, A I GaN, Ga InNS^O 
Sfctt ii--f F) ^ I I I - V«ffr&*¥SW* 

^CD&SWifltf 1 . 8eVfr£6. 2eV(cIoT 

[0003] coarflSBsRi 1 i-v«Ht£»¥»fltt: 
**)f83tt^i'*-K (LED) 'M'SWU-f-JfeKS 
•T5#a-tCtt, GaN, A 1 G a N, Gal nN^:H«r 

So co*5ft«e^-f*- FSfca^S<*b-if-i: 
LT> WtM*kG a I n N/G a NS?#j3#fi£$fc« 
Ga I nN/A 1 G a N*f #P«jakL.fet©*<* 
50 S„ 
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5 

co o o 4] mtm Ja mtG^Mfa* znwc% 

7& if©«ffi«ffi±lc 9 0 0 °C£LT<Dl&UV AINfel 
< « A 1 x G a i - x N (x « 01X± 1 {gfg/W 

So C©J: a fct£ffi&, 0IJ*ti\ 4^^BS6 3-1 88 9 
3 8^&«^&¥8-8 2 1 7^$fitcP^^tx«t. 

^{t^tl¥li»Jl^S14*3 <fc tf * 7 * a ^-&t£#T- 

[0 0 0 5] ^P.lc{gi|gtC[SB«(Da I aK*Sa^»«fe« 
fcLTli, -M!gl©g{k;tfy*A^b^¥SIWl* 

zmfz&ffift&z wm$. <&r$¥ 10-31297 

1 RfBS¥ 1 1 -2 5 1 2 5 3^$B#Sg„ ) 0 

IW^*Sffii:UTf±— a.^io^fk^U^A^t 

y?mW OCT, R IE) &if&ffl^T^«J]I*jM!Re<HC 

ffim&ttimtZt&ffitf&Z MRS Internet 

J. Nitride Semicond. Res. 4S1, G3. 38 (1999), 
X« Journal of Crystal Growth 189/190 (1998) 83-8 
6) „ CtlP.©M*«ffltS C t f 1 0 6 c m- 2 6 

[0006] 

BBSW^HPttUiifc-rSBHI] <I<D.fc5&SlliR 
ftlfl*lll*J&J»LTIJHP«ft* 5aftftlciga&j£ft£ 

mwtmitxv *L.m<k&VB*mtomt> u < ««« 

fcT, 3 ^«*<ra:fe*rr 
T-bvh&e>l3:ZWmtMmO'£tm-%m& (±S) 

So 

[0 0 0 7] 030 (iSft/ftSlC £ *) 3 3fc7C#fc«J5ltS 



(4) ^2 003-28 294 2 

6" 

iii^&G aN^O^ft^^-FT-aDSo ^©Igjltco 
^T{±, •9"7r-l'7«tg3 3 0±tcTtfMgSiLTO 
nSGaN/13 3 1 tfJgjAStU ^nlGaNi3 3 

i ±tet±Mn«3 3 3t>^^nr^>va>m{m3 3 
zaqsisstu m^ ] j^>mitm3 3 2<QF,flpgi53 3 3 

*6©»Rj8fiC*9AaiBBtt®G aNI3 3 4tfig 

[0 0 0 8] COGa N13 3 4 (i, t77-f78«3 
3 OOiMCIi: L fcH-g-fc SS ( {1-10 1} 

* H-7*4ifc«WT?**. COG a Nl 3 3 4CD«£4 

3 4 (Omm^tc S ffifcffl? <fc 3 fcgttJB-ttfc* I n G a 
NI3 3 5*^fiE?nTio»3> *©*MBdfcA IGaNI 
3 3 6 tV^i'a-AK-yOGaNiS 3 7 

[0009] coiiaaje^-r^-KKa, p«as3 

3 8^nli3 3 9*«?nT^5. pig3 3 8» 
v^S^i— A K-y<DG a NB3 3 7±lcBtfte-n& 
20 Nl/Pt/Autft(iNi (P d) /P t/A u&£ 
©£S«^£^tl,Tf&jK£nS„ nafii3 3 9t±MKli 
Oi"Jn>^t:Jl3 3 2«rF^PL/-cg|5»-eT i /A 1 / 

[0 0 1 0] 0 3 1 ttt&KoaftjftSlcJ: t> 3^jE«{c 

9, 03 0©a{k«93S«3iaifffcRI*fc, ^r-rrs 
«3 5 0±tcTifi^S®i:bTOn^G aNl3 5 1i)i 
Jg/££tU fOnlG aN13 5 1 ±lCttP^Pg|53 5 3 

imtite tir-> y a yg?<k)l 352 y 

•30 3>"^tfli3 5 2<DP^PgP3 5 3^P.OS^glC<kt» 
mm&BVi<VKM&BVi<DG a N13 5 4 tm&Zti 

So 

[00 11] !KDGaNi3 5 4 {±>"J 3>4 K— ^ 
-efcffiig?$> 0 . aJMS<D<S«*fl=fc«k t) {1-10 

o) ffi*mmt-tz>f£&micBfozft%><, cwcaNi 

3 5 A^W.r> <fe3U:gffilT*a5S I nGaNl3 5 5tf 
»fiK^nT*3t), ^cO^iJlCpHA lGaNl3 5 6t 
V^^;r-^K-ycDp§yG aN13 5 7s^»j«sn 

So 

40 [0 0 1 2] COiS&fgft^V^-Kfcfci:, p«®3 
5 8tnll3 5 9A<MSn, ptl3 5 8(ivn 
i'i-A F-y<0G a NS3 5 7±{C^fiR^nSN i / 
Pt/Au$fttiNi (Pd) /P t/Au*ifco^S 
^ItLTWSnS. ni!3 5 9ttWa(0i"J 
3>&{kffi?3 5 2*MPUfcaJ»TT 1/Al/Pt/ 

[00 13] L^L, C«J:7««l?:fflt,V;l^ 

50 tt^b-raci:*)***. */-c> assatctt^TiB^ 
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<k-3T 3 wv$m<o*mvmttfcWL l fti^s o t 

[0 0 14] 3M^S^fflV^c«^c{4, ±j£L 

^tcjg^s n&i^ c t k * s msao - ? * if <D?$mtf 
[ooi5] ^-c-p*5g0^(±, jMS?^s*if{;:j;oT* 

fb%¥w»*? £ * comm, m *mm- s c t % s w £ 

[0 0 16] 

[0017] itmi'Dmtm^mwmtt&ftiz. mm 

e>, ; eo±Sg|5tDi«jgiaM^*jfleI-r«J;3^IIrJit* ,t gt 
[0 0 18] Sfc, *fgBJ©ffi(D^b%¥Sli*^?tt, 

@«$s B B B ttfi§^fi»^m i m^tm^Vimtmmm i 

3&f B g|3 J; »? te^fcL/ilf! 2 ifcSllgPi:*^ L> itufEJg 2 *S 

[0019] c<Dmuto*mfomi-ic&n&, g?2Sg,§i 

6, 2SSSP*ja^SJ: 5 *®Bfc(lg&;W&i8Sft 

< ttV«2ttMJ: 0 fe^aW©S!ff*S 1 ttAftK: 

[0020] sfc, *mw(Dmm*mf*%*<DWM7; 

ffitt, a<b»¥«(WiXfci:S{t«!|i|sSli*«fi±k:5iJRja 
«fc«fc-3TlSjMi*«rilU ^£ B B B /g©JJIg|5;Wt5fiE£ 



(5) ^2 0 0 3-2 8 2 9 4 2 

[0021] *%w<»gim¥mwm¥<D%imjsmcis 
l rem. mmmmmmttffla vtc mam^ 6 <o 

[0022] *»woa^k«jimw*jiw©»ja*j*fc± 

LTEISn> i^ B B B ttA^<^V^±®g|5Ttt«^ai^ 
20 [0 0 2 3] *^B^tc^S^<ttli)£3i#:|g?ti, 

[0024] *?SStix^«fi. T > K-^gP-^ 

[0 0 2 5] *«Woa{b**««:*f IC itltf, «« 

C tT\ 1B»1^A< avMW8«Rtf COa»«5fc}et> 

^0 fetsw, x«i£jagi5SLa t c(DjSjagi5{cja-p/-cfii«{i:sss 

[0 0 2 6] ^nic«*SfUIMi^M44eTtt« 

[0 0 2 7] *mo£flft¥«{tiR?icJ:tUf, ttffi 
50 »^6SRafb«B*a«*JIS?*»f¥*-&*fci6(!!)«SiE«» 
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[0 0 2 8] 

it, mmvtvimw** tx 3 %7GttKj£« l&is a 

[0 0 2 9] $fe, *9mtcfl(«ft{bMi¥«iHmj:. 

[0 0 3 0] «6fc, 4^lcff»tt{b«¥«fMitt. 
3 ^TC^tfigg LfdSSA/f ©JSHas&tf £ OjSagptcJS 

[0031] cc-?m®mtfBi$.i£ti&^mm£ lt 

«^TiM«ffllll«l LTBB^-T S «fc 3 *«iiT** 
HW&ISABi: LT*J«i£ft**!lffi»fttf JJM8*#b 

[003 2] CC3 3fc7cttfcjaS LfcttMttfflBW fc 
jew>«frT?tt, JJi»tt±*Sffi:&*tr««T&*. jgB 

^D5iB)±cD^gi5 *©ifi«T»fc t) , is AJitfttRffi* 

Oifi«o«*T**o tSMtfft&J&KOit*. ±HSP 
«ftS0±BBBI5*«01H«i:sn*. Site, ftSAMQM 



(6) ^2003-28 2 94 2 

flteTffe TOKfc* fliJBSBtelSAJi©«£4L;fcSgABT*fe 

««BH±JiaJfciSiiiaJOIfflo««-eftD, i««Lft7r 
■fey h&*tr«H«T»*S. ttAJKPAffigKoqte, ± 

tt©«A»©fflJB»«i±B»i: BBM&NKV& t * 

c tsmmwimmmcmai 

T<0SI$#fr e>j&BSIS#3: ■?<D«mbfc*SAB£*SAJB<D 
A£r#LT(,>Tt>&v>o 

[0 0 3 3] 3 3fc7BKfc«SLfelS«Jitt, ttfft 

JS2!SPk». daBVfcMBVfcOSMrcAS. ft 

20 [0 0 3 4] 3)C7C«li:iaMi«jAS«««V«, — « 
fcl/TttAjaSJfllc-P7r^7 r SK*Jiib\ *<o-*:7r 

<D ASTHiUl 6 <9 if te J: o T 3 Wffi.<D ~7 

So ISAASfci^AAS^^A^S^Tte, * 
^BfcttLTtftHLfcfcfWffifcbTSBRtf (11- 
2 2} ffi*fea:{:n60#Blc«KWfe:*fliafflO(t>ft» 

B7?fe»3, JtttftW-W^ffi^fcoT/OJASROfflJ&R 
T?ti (1-10 1) T^So CBtcC+Bi:C-BA^# 
&t%><0tmm.K. SBfciovTttS+BfeS-B*^ 

C+BG aN±{cS+B*fiEgLT*3»), Ctl^SIt 
bT^LTV^So ftfes SBfCO^TtiS+B^S^ 
B-P&So *fcC+B©Bffi8S!» (0 0 0 1) Tfe-So 
c <0<fc a ft»«±Btc*f LTffl^UfeM^ffii: LTSS 
40 RZf {1 1-2 2} B*fe«cn6©SBti:|IS6<jlt^ 

[0 0 3 5] *%S^0)^<b^¥»»lC*3^S*S B B B ^t±, 

50 fti5is^*»At, *o««-efiisjiFfc:«#erfcast)ia l 
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jBWHicllfcfeS+lT, ««3S©*ffifclHIi!!iiW&8£*U 

co o 3 6] ^ B B B ^*^ft-rsa#ai?»i:LTti, 

-TT (A 1 2 03 , AS, RB5, Cffi*#tifc ) S i c 
(6H, 4H, 3C*^t* 0 ) GaN, Si, ZnS, 
ZnO, A 1 N, LiMgO, GaAs, MgAlzO 
4, I nA 1 GaNS»e,iS:51fiT-6t), !ff$L< 

it c n h ottnfr & * s a# akjmks fc(*SD? n?&s 

tf> t7r-i'7SS%fflv^l^tt, »b#y*.k 
(G a N) Sfc^¥^0*m&i£S;*««tt*tc:£ 
< * m i ft T V * 5 C ffi£±35 fc L ft 7 7- * 7iS*ffl 

So 

[0 0 3 7] SttO-SBfc LTS<b*^*fl«*<»J*« 

f±, «-«r<o««ri»ffi-Wpj«"r*e:fc*«T?*, mow 
®&Sfl^»StfBJ«gi£ (MOCVDS) *#?»Uce 
(MB E ?£) , /W K*ffijaSi6 (H 
VP Eft) &£©^ffifiSgftfcffl^SCfc#-ef?So 
C0 0 3 8] «*B*«*ffl^fe]BJRia«0»d, CI© 
*5*Kf*±K»4J««IBiFll« < »««n*. fiScSPIWH 

(itajAtf ^> y n ^ifefbM^^ u 3 vaitjia 
Ttf<bn, np»o««i4xh7'rm n»«, a^ 

■plifcVo BflPSPfcl 0/im@«©P3}g GSWiHtf 1 
- 1 0 0#lR}©AftJg, SfetiEI^ 1 1 -2 O^IrJOA 



(7) flllfj 2003-282942 

[0 0 3 9] ttflc±oAARB«lllcMPff«^AU^2: 

it«r^-rS*Sli*:**J|4«rfflV>S<li:AW*LVo £©<k 

BeMgZnCdS jR{fc*#rts#fl*flJ^* C 
fcjtfT*, EKaaitSffyfA (GaN) 
/o (*, mcr*s.-9i* (A 1 N) jR{b£*¥*ffc gfb 

*U <?A ( I n G a N) ^{b-a*¥»£k ^tT^S- 
<7i>;tfy>7A (AIGaN) M^ft¥f^!ffSl< 
tt^-TSC fc#T'#, ttfcSMfcjtfy ^AJMb-fr*^ 
#;W8FSIA\, *^(c*3( / >T, I nGaN, A 

IGaN, G a N&H&ifr-f Lt>, 3 7t;*lifl©&, 27c 

G a NTIi> I n G a NOf^ffl^fbS^&V^iBHT'CD 

CO 0 4 0] CQJSJUIOjftSft&fc LTfi, 

(MOCVD (MOVPE) S) 
(MBES) fcH^tB^Sft^ /vTK9 
fK«*BJ*Sft (HVPES) 

So wft'feMovpEScjtst, aasicigstto 

g^t,OW|e,ft5„ MOVPESWi, GaV-Xi: 
LTTMG O'J ^^;l/^y -i/A) , TEG (h'Jx^- 
M'J>)i») , AlV-XtltaTMA (h'J^f-;I/ 
30 = , TEA (h'Jlf^l/S^'JA) , 

InV-XtLT«, TM I ( h V tf-M 
A) , TE I (h'JlfWy-^i.) ^ifcOT;!/*;!/ 

7, K5^V«:H(O^X*^ffl^nSo *fts 
V-Xt LTii S i 7?gntf->7^X> GefSnif 
-7*;l/T>*rx, MgT^tiiJCp2Mg O^n^y* 

;b->*V^) ^HcO^XA^ffl^nSo MOCVDST* 

;ine.o^x«:fij^«6 0 ox;w±KAa^$nftS 

40 «©*ffilc#t$&LT, tf^llWSCfcKit), In 
A 1 GaN3fiffc«*i|Sill(**xt;*4-S/ir;l/«««** 

CO 0 4 1 ] S«?fi8St£oT, jH@jec|(c **saMbW*5i 

«L<tt»E©±®#C+®*#LTV^*ii^T?H:, S 

(1-10 1) T-feSo C®fCC+®fcC-ffi^# 



13 

C+ffiG a N±lCS+ffi^ftLTte»?> CtV&SBi: 

bt***. £tcc+ffi<Dmmmz (ooo n -ess, 

G a N'vOjK^ KS*< 2 3cfc« 3 £ C -BO&lc^ 
ccT?C-S{iC+B^±Kfi*If?±f#5Ci: 

5 0 «*HT % CB^BtWr-S-y-^r-fT'Sffilc^b 
r*c cBKWfcB-ettJBJJiu^-rt^rsi 

*?.ONcD^y H^G a fr£> — KT'JS-g-LTV 
3<D{c*fU f^fcSB-m'>&< tfe— *W±«04?> 
KT»tt^r*Cfc »«:&*. t£oT, H&fitycV/I I I 

[0042] w?jafiicj:^T»««n*afld»*5w* 

mii SBXtt Sffifc:Sm«fc*iBaB*^*fl'ofc7 7 > 

Affile WfcBT^BSW©* fc/hS < <k 5 fcfigg 
f*. "r&fr^ gfb^¥^Wf &s?4B&#oT&§£« 
g!cv^itr^ = -y Kttfcj««-r*fc», mjjS»te:ifi^<« 
2^±ffifc¥fr3:BT*©BaW«gl* fc/h<* < c 

[0043] *&WKL&frzm{t®itmftm : ?iz. 3^ 

H*«r» *£.P B /f OJJf gMcgi 1 WMHttfc Lt nMSfb 

n sn±gi? t p mm±®wi<Dtg.m.m\ n ^ajbsp t 

tt£&Lfc p£WB0MO&ffi«J: t) < &5 <fc 5 
E±»M©8tiatttf n SffliJBgPi: pSNMBflSHO&ffifig 



(8) ^2 0 0 3-2 8 2 9 4 2 

14 

ttOffi*>6tt, nSDLt«fcpSniU:»lll!©»R« (± 

<Dtmm mm&tnmmmvmm) © 1 . sihi 
[0044] coiSSKMnef*. r>F-^ar 

^ B B B McO±Sg|5*^bfc^t, ISA 

i8S<o^b«i¥SS(*a-efe-5 pS^fbaa^SSfWf-c&S 
«^ictt3tt pa!^i^^A*nteafbWiN»fWio 

^{ba¥«f*^a^ m<Dm tfmMmmm<Dmitva*m®. 

pnS^MU ^IHOSA<|5l-Siltl/cD^{b%¥i» 
»1T'$5 n Sf&{k^4MMIl*««««(C»^tt n S 

ttBjgiT*feao ftix.(fisA««G a N^m^mt 

A 1 GaN3M|sJ»*Mi-Pi««tftfflJ*&lgJ«UTfcM 

[0045] «aBtw«fc i/Ttt, ±ai(Od;?tc, g{b 

5 c 1 1 BjftlT-fea *V ~> «J 3 y^{bM^^> 'J 3 >g{b 
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IS 

[0 0 4 6] Sfc, 3»HBh:fl(«BfbNMNMM?id:. 

[0 0 4 7] COJ:*ttXffiKMMtt, Maoist 3 

l±KM?n5o WffiJf fcLTtt, flUfcTN i/P t 
[0 0 4 8] Sfc, *«Wtt»tt, »AJl0M9flSlc*b* 

ffliJfflg|5<D¥t§Bg|5# ChUBffi^fflffiftWrsiSJWiK: 
[0 0 4 9] *9ffllc»fr«4flftmiftik7tt, 

[0 0 5 0] C<D& 5 ^«ji**-rs*^lc*^SS 

fk^sttsg^fi, ±esi5^a^a5, jsa»K»«*n 

ttfcASjM'ftftffJUk rtfiffia^vaawSi: I I I 
i!OI«ft*frfc J: 0, MSn«7r 

«astiH«* ±»Wfc iittr « <fc v \mmr-& c t trv 

[0 0 5 1] tilts #BWfc*»frS»kto¥aM*JR? 



(9) tfffl 2 0 0 3 - 2 8 2 9 4 2 

16 

SrflMf S c i: lc * <0 , fllMffi«£tt "T 5 ©iSft&A** 
[0 0 5 2] fcCF, «*«0gtt*#Mbft^B*»W* 

T*fe <3, *awttWT«o*S8*je«HciKe«n* tor- 
[0053] tmi (ommmm] ^mmmmn. m 1 \c 
w^mftftftm? mm 1 2 #<atRj&&ic * o t«*« n 
1 2 o»»ic«fi*<«<ji«nTa)fc^Y*- f 

7®Ga NS±fcJ"j3yttOG a NJBfcMBSSnfc 
AJi 1 3 *H5 ± 3 IC^ U 3 VStftM 1 4 jWMtSlVt 

[ 0 0 5 4 ] 0 2 «A8§itjf?tto^{k^¥»ttfgftiS? 
«>g 1 2 CD rtg|5«ig*^-r i: te p *S, n tl*i 

j«Lft«a*5vr»faHH"e**o t7 7^7ifi i± 

Icfct, T^F-y^G a Ne±lci/U3i/^cOG a N 

»*Wi«nteniHa<k* y <7a^ 1 3*w?nTte 

0, ^O^fktfy^/f l S^rffl^.fcdtc^Un^b 

Mi 4*^^c?nri/^s 0 isv^^wtitmi 4icms.& 

©D-^r^raSl l «±B^C®i:-rs*«T-fe0> 
iE/Nft^OMPSP 1 5(0-2% [K K -2, 0] 

ttKioTSS (11,-1,0, %«ML,fc 

[0 0 5 5] COnSGBft:*U'>i»Ji 1 6(i, SJS^Prt 
40 C^-y>;r^Xi:LT0iJ^.fiH2 i:N 2 iicom&tfx* 
iJilU NH»i:bT<07'V ; enT (NHs) feitfGa 
mmtLT(DhV*?-)VJ}VVJ* (TMGa, G a (C 

h 3 ) 3 ) *mi&i,TBi$,2ti2> 0 ctDnmmittfy} 
mmttfvtLmi 6«, 3fefeaAft«gttfc**i»ic 

figfi^#±«n, ^-O^^JKiW^fxoWI&ifeffih^ 
sett?, TVF-TMMfU'WJi l 7 ta*. co 

J0 7> F-^k^U ^.Wf 1 7 **6»»Stf«i&T 
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[0 0 5 6] ^»#X©#jhfcJ:SjfcM©tt!>8*. 
£<fcoT, nSHMbffU*A*l 6©j&fi«»itU n 

mmvsv 1 6 ef*«:*sii»»*^^fcAft«» 

t i:<*fu ffi^Ufe^SSOSSWgp^ffllffigPl 6 s 

ffigp 1 6 s v&toTmvmvQm« 1 6 s <D®wttm 

Oo 1MB l 6 t©»»tt, K&HRMK-VfctrvK- 

:/fefbtry 9am i 7 fc«tt-r*c ±jwu 6 
■rmtxvvhmi 7±ic»j««tisistHi«mx«« 
[0057] r> K-TSfbaryjAM 1 7±«c«*« 

n5SttS«-f>^'>A*#5rr* I n G a Ngttl 1 
8T?St3, fOlKpfA 1 G a NI 1 9fcpSg{b# 
'J9AJI2 0*qMi*tl*o pSAlGaNI19tp 
SSMtJtf U 9AB 2 0 fcf±, ^tttti: LTYni^^A 

angxsnso pS»<k3try->AJB2o±tett» ni/ 

P t/AuSSfcteN i (Pd) /P t/A u&£fiD£/g 
**#*»»LTpWS2 ntt8i2 2(± 

iOjSOS/ya^lWfcill 4*MnUitHlP8|S2 3tTi 

/a i/p t/Auaso&«*t«*aaiLT»ia«n 

So 

[0 0 5 8] co£*«M«)49lffi*fteftflftiNf 

I n G a Ngffii 1 8 (DTK, 
W7> F-t/gfbtf <J 9 a® 1 7*W*SnT*0, 

cor>K-^sifkjffy>i>i»ji 1 Tttnsmfcxvvj* 

m 1 6^±gg|5 1 6 t*^LT<D«SK*aiA, nSJg 
fbsSfU 9AJ1 1 6 £*f LT^fcHRMSB 1 6 s ^LTt 
«E*Si£-r«J:'5fcafl|-r«o fcT, dummj: *) few® 

[0 0 5 9] &fc, fc^Ttt, fjavi 

fb§t l 4 OBflpgp 1 5 <OJ&K:&J£{3:IEAfc^i: Ufc*\ 

|BI«^Aft»ttcoiSigB B B fiEfi^W^T-feSo Sfc» Oft 
UfcffllM%SffiT*ttS:<, { 1 s 1,-2, 2} Wt? 

»f£ir3<ri:#T*l*3o 

[0060] i3t 2 ommmmi *mm&mi±. @3ic 

So ^«AftS8»«©^{b#»¥JSi*l8)t|g?S|ji*«- 
[006 1] HSttsMaWMOSlfM^Vf^RTOff 
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ftm¥Mm(Dft®>mmztmt 1 1 & 1 P n 

±lcfi, 7> K-yOG a Nlllti/'J nyftOC a 

fct), ^©gfbtf'J 9AJ1 3 3&S5 A5ICS/U3>» 
{bit 3 4*<J6j/££ftT^;5o >>>; 3>^{bM3 4 icfcfctg 
BfIEAfc»B©W!PaP3 5*<flM2n, ^C0^PSP3 5fr 
?>OjM»?fiKS(cj;oTnSG a NB 3 6 *<flM2tl3 0 

70 (5, iE7N^^©^Pg|53 5tD-ja«r [ 1 , 1,-2, 

Ai3 6^fiK-rs„ 

[0 0 6 2] C©nlJg{b#y9AJg3 6«, SJS*PI*3 
SftLTJg/££ft;g> 0 C©nS!g{btfy 9 A® 3 6»c«yF 
13 6^ ^±^7 , N^$t»tti:*SBu(c^MAW±^ 

tl, £<DW\km&TftX&TM I th V 

IC«D#AT I n G a NiStti3 7SMt«, InG 
a NfiH*»3 7*4nSSMfc«ry ^A13 6<D_tJigP3 6 
t £r®3 fc#fcffl!fflg|S3 6 s *>mg.1rZ>& a fcj&S^n 

So 

[006 3] CtfDgfflf i:LT<D I nG aNS14JI3 7 
3 8t±, ^M^iS«#ffi#T{gV>gfb^WWiT'$, 

30 -rso r>F-7*^fb^y>i/AM3 8<ojg«ii, bump 

T?&S±JlgP3 6 t iTWflM&HftJBttT?* ?K USSR 
3 6s ©gP^TPV^-p I n G a NiStti 3 7 <E>jSB£: 

W3o -tsgi53 6 togp»«, ieaswHWefesr^ f 

-■7miti3WL<mz 81C I nGaNg£feS3 7«r/Tb 

TffitJBJ«3nao±JMJ3 6 t<D±ic^*nS I n 
G aN?gffii3 7*»n*«att»»*6ti*e:i:Ka 

S. 

[00 6 4] T>Y-fmtiiVt7L.m3 8±fc{i, p 
40 ^A 1 GaNH3 9^p^fb^y , i'Aii4 0^«®^ 
nSo p^A 1 GaNB3 9i:pS!Sfb^y>AJi4 0 
let*, ^M«5t LTV^i"> A)!)<$XSnS„ pSiS 
{b^y t>i>l4 0±fc{i, Ni/Pt/AuSfttiNi 

(Pd) /P t/AuftHO&««fi«»3||LTp*ffi 

4 1 tfj&sa-n*. nii4 2 {±mkEod^ v =i >mtm 

3 4^P,flPL.fcMPg|54 3KT i/AI/P t/Auft 

[0065] c<D*5%m&v>*mM&m<omitwa#m 

Wm-\±. I n G a Nffiffil 3 7 ©±(£1, ^gJa^T* 

^0 fc-ST^F-^fb^y^ASs 8^^^nr*3»?, 
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J13 6^©JJIg|53 6 t^LTWttfltSrffl]*., nSg 
{ktf'J *AJ13 6 fc»LT±KflBBB»3 6 s fcfl-LTtt 

g|5 3 6-sOffitt)itS»*«»c««*«ffiA.snSJ:4:K:a: 
y, y-*Sffi©'>fc^f8^4s<Dffi<,^^*-K 

coo6 6] £*5, *nsammcfcV"T«, ->'j3ya 

LfcHiM€rSBT*a^:<v (K 1, -2, 2} ffi£"T 

[0067] [^3 omtmm zmtmrnt* m a ic 
see ©±tc P aaafk»iimtMi*ffli/^T 

ft»*«»a3BI5 : ?«IJa*#LrV"'*jftT»H:, Mil©*! 

JWFflBBOrtflMdJfi*^ i: i: fc tc p n WStit 
±»c«\ 7> K-y«G a Nl±C->UnyttcDG a 

fkjg? 5 4 tf»*«tiT^«. y a ymm 5 4 fcttCS 

&iEfc&m<DMn&5 5*<j&ssn, ^©dfipg&s 5^ 

5«iM»MS»CJ;oTn^G a NJB5 6«I3tl5o 

t)> IE/^UB0IB0«5 5 0— 21* [K 1> -2, 
0] 73lp]k:¥fT£:&S«fc5fc:L.T^5 0 c©Hflpg|55 5 

i/ \ mwmfr 6 y 3 v k- y© n §ygfk;tf y •> 

[0 0 6 9] CCnlSIW^AlS 6«, SjSiFrt 

^LTMSns. <r © n§y3{k# 'J ^A/f setter 
»6tli:LTO^y3^*A*nSo nSigfbjffy^A 

tU CO#ih^T'^X«:TM I (hyy^lz-YVS?^ 
A) ^TE I ayx3vW;ys^A) fcifSr^tytfx 
K9I!)f ^.T I n C a NiSttI5 7?;Mt§. InG 
aNigftl5 7«nS^{k^y £AS5 6©_kSg|55 6 
t £?S? fcrtfcfflfJBngP 5 6 s fe^ffl-TS* 5 fcJ&SStl 

[0 0 7 0] C(Di&mS£ LTO I n G a Nittf 5 7 
J3Aja££tMftlTp£!A 1 G a NS 5 
8£Jg/£-fS„ C<0pfA IGaNI5 8«, TOGftffll 

Tm<m^Hrc^m,m.m^.t lt ±m^<Dmm.<Dm. 
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tt&**i*itrs. c©p§ija 1 g aNis sqto&hi 

iSfittGIJAfcT 1 OX 1 0 1 8 /cm 3 OTT'£D> -ttT 
iJf^feS!cmVVstI<S5. piAIGaNl 

5 8(Omm^ !S^g|3-??fe5±Sg[5 5 6 t ±T'WffiB§H 
ftJfrtfcT'fc 5 > fflSffi 5 6s (DSHft-m^mT- InGa 
NiSttl5 70J1H«:®'5 0 ±M& 5 6 t ©SB^ti, AS 
JgirLffii^T'&SpSA 1 G a Nil 5 8©TgPtCfeB-rS 
C£fr£>±Jlg|S5 6 t Sr^-LTjJSnSSiSEtiffll^&nS 

JO [007 1] pfA 1 GaNS5 8©±fc:tep^{b;tf 
'J t>A^5 9^«P^nSo plAlGaNl58tp 
li^btfy^A/f 5 91C«, TmstL.TlMX.tt*?* 

^^A^fA^tis. pfigfkag ?aji 5 9±icti, 

Nl/Pt/Au$ftttNi (Pd) /P t/A u&i? 
<D^l*t^I«LTpiS6 0*<^*tlSo nil 

6 1 ttMKE<Di''y3>&{kJSi5 4«r^PLfcP^Pg|5 6 2 

i/A i/p t/Autzz<D&m$m*mmLTm 

[0 0 7 2] C©£3&^©:^j^»atttft#l* 
20 InGa NS13^ 5 7©±fc» SJSintS^T? 

WpSAlGaN15 8«JnTfc^ C©pl« 
A 1 G a N/1 5 8«nSyg{k#y>AB5 6--\©_kJf gR 
5 6 t ^/rLTCBiT^ffll*., ni^btf'j ->Af 5 6 

mt u~>t. m&mmz. y tflijEgps 6 s ©gas 
tc&^imca^tf&Asnsctic&y, v~?mffi.<D 

[0 0 7 3] «:*3, afcHfifiJgfigEfc^Ttt, 
JO itm5 4 ©HflPg|S5 5 <DBWZm£lEAftJ&£ Lfzi)\ 

wttift/xftiB^KottajSft^ffi-pft*, mm 
Ltcmm&smTi±%:<, {k k -2, 2} Mt-r 
scfcfeRitgT^y, lautt y -irmm.&fflx.rzm?* 

[007 4] [^4 ©HlfigJgfiK) **SS»ffi«. H 5 (C 
^-r«i;5t<:, SfflKD±fc^4 0H«!iJgfi|i:^*pSU 

&{m*mi*mzm^TftmimwitBi&LiimT3D 
40 LTi/->s^t?f*, tgKDmtmi&tmL-v&t), mum 

[0 0 7 5] ia5t±**)5!i^tec0^k%l¥»i**?co^ 
7fe^#l)tOF , gg|51gjfi^-ri:i:fe{cp««i, ntt®^ 
»j«bfc«JS«r3?*-WfBHT»**. •9-77-Y7S«7 1 
±tc(i > 7 > h -yo G a Ni±lC •> 'j 3 y ttd G a 

NjBtfswsnfc n safbiffy >>a^ 7 3 

fc-y, ^<0^{b#y >>A^7 S^rffl? 

fkfli 7 4 jWBfiHSttT^S. ^> y n >^fkSM 7 4 tctiiS 

50 \$ttftm(Dffiu$n 5*^fig^n, *©bbp»7 5*» 



-11- 



21 

6©»S?jSSteJ:-3TnS!G aN!7 6*m££nS„ 

»)> IEAftJg©liflPg|5 7 5©-j2:S: [ K U -2, 
0] #|6jlC¥fTfca*«fc$fcLTVS. COMP»7 5 

AM 7 6«rJBl«-rS<, 

[0 0 7 6] COnSaWJfii7 6tt, £fS*PI*3 

tU COffxh^jSfe*X*TMI (.hVX9-)\"f>i?V 
A) •f'TE I (l-ijxWy^A) ft 
K«!)tATInCaNiStti7 7««J*t*. InC 
aNgffil7 7ttnSaMb*ry ?AJ17 6©_tJfg|57 6 
t fcttlcflffiffi 7 6 s fcMS-r 5 «fc 5 »C»J««n 

So 

[0 0 7 7] dOffittBfc LT© I n G a Nffifil7 7 
*J*J*Lft:fe ISAfft5£IKKLTp£!A IGaNI7 
8*»«U ZttvWWcJSVVLMl 9 
S„ pSMMWryfiJi7 9fi, TMtMUfttffiirttfl: 
0 , Aft «B#©DWH»#-ej* < 

-TSo pSMft*U^AJi7 9 ©JEW*, ffljSttPT?** 
JJ195 7 6 t±T*»fSBgH^®ttt?o5D, S&JKj&SGT 
*^»fT*«SnT^*, pSBfc{bt7U9 i.17 9 
(i, <BISSP7 6 s08P^-t?5fVJK-efet), pSA 1 G a 
NI7 8cOiSIH^rS'5o JtJSg|57 6 t ©8Kttt, jftgifi 
WiTCfcSpSJSffctfy^A/f 7 9©TSI5Kffi&rsC 

i:^6)±saP7 6 t*^-LT»tnsti85«aiA6ns<: 

fcfcft*. P SAlGaNI7 8i:pSiWiJ>)Al 

So 

[0 0 7 8] v®.mt13WL.m7 9±K«, Nl/P 
t/A uSfctiN i (P d) /P t/A uft£©£Jg*T 
«*3BUI L T p «S 8 0 tmfifS ftSo nfl8l fist 
$£© ~> U n ygtffcH 7 4 3trHan L fcBflPSIS 82l:Ti/ 
A l/P t /A u ft LTfcritSn 

So 

[0 0 7 9] C©£5&^©*£tt&fl|©g<bto¥* 
pSA l G a NJi 7 8 ©±K?SSaStffiJ«T»* 
*p«Ba<WJ«>i»Ji7 97W£/££*Vt:fc*K <I©p§!> 
Sffctf 0 •> AM 7 9 » n gOlfbff iJ>>Ai7 6 ^<D±S 
SI57 6 t 4&^bTO«t*W*, nSMzffVVLMl 
6 fc«UT±t«ffiW 7 6s^ UT««l*«fr J: 3 lc 
tatl-TSo tfcoT, H^gP«iJ.J;DfefiJSg|5 7 6 sOStt 

cO^ftV^^^OiSV^^^— Ptfft&ttiS c t 
tcftS„ 

[0 0 8 0] ft*3, ^IIJiffi^ffifCfc^Ttt, 
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LfdUffiSrSffiT'&ft^ <K 1, -2, 2} ffifc-T 

j£$f s<i£tf-e#So 

[0081] [» 5 (ommmmi *nm&mt* m6K 

^Xh7^ ^KOS{ t**W*«}t«?« Jt 9 2 ©g|5# 

fc nmtm&ztixitttit't*— f t lt*mw*. * 

7?^71i9 1 ±tcfi, 7>F-7 p ©GaNI±l;:v' 
'Jnytf^G a NI*WStlftifk^'J -7 AS 9 3 
tfflM*ftT*5t>, ^IWJ^i,l9 3l;I?o:^ 
{C">U^^{bM9 4*^fig$*iT«/->So C©S"Ja:y 

Kftffii9 4 imvn$.m<DM<Di$.gmmmt lt«hbu 

20 f*«^?«ig9 2A^^nSo 

[0 0 8 2] {ICJj^ftWfffiHft^KOXh^^ttO 

s<t»^##:^^g?«jg9 2 mi (ommmm<Dm 
■r*c ->U3>^kM9 4te»disn*iwp 

C ttfXZ So »kto#»f*««Slfflll3B 9 2 ©ftOMfl 

So 

[0083] cm 6 (Dmm&mi xmimmt* m7ic 

30 mt^vK, ^7r-<7lfi9 5±t3^7rtttLTA 
fttt^©^{k^¥«i*^H?«jfi9 6#aSMg£ 

Ffci/rmers. t77^7ifi9 5±ii:(t t>f 

— ^"©G a NI±Ci/ij3ytWCG a Nil^aJl^tl 
fc^lb^U^ABg 7*^fiSc^tlT*5t), ^©Sfkjff'J 
7AI9 7«rS3£5tc->U3>'^kM9 8*^fiE^tx 
TU^So C OS/ U 3 >i£{fclgl 9 8 aSffij«fiOieE<0AS 

[1, 1, -2, 0] ^tc^f tftSJcatcLTfc 
t), $g&#£tESIf SC£:T\ {1, -1, 0> 0} 

mm ijffi a r s Aft 

9 6*n#?)tlSo 

[008 4] ^8 Aft eff^OSft^W^^? 

«jS9 6©rt««5ft*^-rfcfcfetep«a, nmmttm 

jSL/MgjtSr^-flSMT'feSo ir^r^za^g 5± 
tcti, 7VF-y©GaN)l±{Ci/>j3>-g-W©GaN 
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§19 8«£S*lT^So '>U3^SE{kM9 8JC{±«ir 

0«?l**fcJ:oTnl!GaNll 0 0#?g$£ftS o 
C ©-9- 7 r -T TWfo 9 5 (4 C ffi "T 5 W&X' & 
t>, IEAft^<DPfflPg|59 9co-2l^r [K 1, -2, 
0] TSflRlfcWr t%5J:5iaTV^o P*flng|59 9£rffl 
I^TjitR/ftRfc «k rjTf U 3 > V-f<0 n SMKfctry * 

a® i oo^^-rso 

[0 0 8 5] CCnSiWJ^ill 0 0(4, £JE*P 
F*J(C+* U 7#X t LTflRtfH 2 i: N z i:©*I-a-;tfX 
SrifftU N/g3f4i: LT07>' ; E-7 (NHs) Ss&TJG 
a^LT^h'J/fM'J^ (TMGa, Ga 

(CH 3 ) a) WLTM?n8. C©nSBi<t* 

So nSatfbtfU*.Wil 0 0(4, A^SJg«t*S^ 

t-e. ry k— Titftotru ^a® i o 1 -wsssnso 
co^MfctfxofpiLfc j: s#j k> &x-imv&£iF-vm 

sav\©mM«^*i&**i»ii:-rso 
co o 8 6] ^*r#x©#iwc 

K«fcoT, nS^ktf'J^Ajf 1 0 0©f£g(4{?ikU 
iJIgfl lOOt ±KJ£< * 0. fflfflgP 1 0 0 s <D±T*W 
< &Sfl£ttT\ 7> K-Tgfktf 'J 'J'Ai 1 0 1 tfjgft 

f s« jji g& loot o»»Ktt, waE««*T**r 

JSSP1 0 0 t^LT8itnS11}?i!{4ffl]A6tl, ^-<D*S 

T^K-^btfU^AS l o l ±(e:ffi^£ftS}g 
©B^jjiinstBjsfEfeffliA C £ (C&So 

[0 0 8 73 7yF-^WJ')Alioi±ii:M 
SnSi£14Jl(4Y VJ^A^WTS I n G a NS14JB 

1 0 2t , 3&t) 1 -?-©±(CpgjA 1 G a Nil 0 3 t pM 

mtrtWAmi o 4W?n5o p^a i g a njb 
i o 3 1 pwmitxv *>h.m 1 o 4 (c(4, ^M^t lt 

M*l?7y*^9 A#*A2hS. pfflSMfcJSfy *AS 
10 4jbfc(4, N i/P t/Au$ftliN i (Pd) / 
P t / A u Jf O^ltm^If LT p ii 1 0 Sim 
f&ZtlZo n S<S 1 0 6 (4MMOS/ U 3 >ffltm 1 4 % 
BflPLfcgflPgBl 0 7CTi/Al/Pt/Au)5:ifO 

[0 0 8 8] C<DJ:d««ii<04:9bKmilSOS{t:«¥IV 
famuli. I n G a Ngtl 1 0 2 0Tt, AJ&ffiftM 

K-ygfttfy ^as i o i *^«nr*5 
z.<r>?z/Y-~?mim*>Lm 1 o lttnssafk* 

'J'JAIIO C\©±ggH5 lOOt ^LTcom^ftl 
nSSfk^fU SAJi 1 0 0(C*f LTifcffiiffigfl 1 0 
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aww«fc o feWffigi? i o o s fcj»*Wfc«8fi««ffiAsn* 
[oo89] m 7 (Dmm&M] *mm&mii. W9ic 

£:(4g&oTt^So 

[0 0 9 0] B9tt^)H9^ffi(0a{biAl¥«WiR7O% 

^^?ifjfiortgi5«)g*^-r £ t «> (c p mm. n as* 

»J«l/fc«Jl*5VrWfflBIT**. ^7 7^7SISl 1 
l±(c(4, 7>K-y(DG a NI±(Ci/iJ 3>M©G 
a NStfOT^ftfcnS^fbtfy^AS 1 1 3tffl&£2 

ftT*5t>, ^©gfktf'J -)A@ 1 1 3£:IS5 £-5(Ci"J 

3>IMtMl 1 4«*tlTl/^. ->U3>^tMl 
1 4 (c(4(*(§?IE7 , NftJgcDg{lPg|5 1 1 5jWBj»S*u =tC0 

BBPSR1 1 5a->?>©»?/£glc<koTn§«G aNil 1 

6#flMsns 0 c<D-y-yT-<T&ffi.i 1 i(4£®;&c 

ffit-TSS«Tfet), ZE/N^^cOFjfipgR l l 5<D— 22£: 

[1, 1, -2, 0] ^IqttcWfil&.S.fcdlcLT^ 
So d<7)F^pg|5l 1 5SrfflV\ jaWj^fi^SS^ya^K 
-y<On§U^{b^U^AMl 1 6^0lg-rSo 
[0 0 9 1] ilOnliWJ^AIl 16(4, S*6*P 
rtlc^-F 'JT^fXi: UTfiaj^Kf Hz fcNz £: X 
*«l/T»«*tl*. CCDn§y^t^y^AS 1 16(C 

^ AS 1 16 OBtfimc. I n G a N&ttM 1 2 3 
fiSt^nSo I nGaNSf$Sl 2 3 (4 nSMk^y ^A 

iii6 <D±m$t i i 6 t *m.o tmc&mfli 1 1 6 s 

[0 0 9 2] CCom&mtLTV) I n G a Ngffil 1 2 

'^Ail 1 7^fig-rSo dCDT^K-^fk^fy 
AS l l 7 (4, ^M%iiiflf^8Bi6r{gv^{k^Wf*H 

ISSlh-TSo 7yK-TlWJfAIl 1 7<DBm±. 
W^gPT'feS±SgP 1 1 6 t ±TJKJ|t©JPV 

ffliJffigP 116s «g|5^-e^V^i:*»?, I n G a N 
SttS 1 2 3<DilH*55^o ±SSI5 1 1 6 t £Og|5^(4, 

*att««T?**ri/ K-y^fk^y ^ai i wici 

n G aN5S14S 1 2 3^bTagS-rSc:i:*">e,, 7> 
K-TMbtfy^AJf 1 1 7 0TifcJB**hio±i 
1 1 6 t <0±Km^.ttl^ I n G a NjgttS 1 2 3 * 

^nsm^feffl]^. e.ns c fcic&So 

[0 0 9 3] 7yK-yiWJ^AIl 17±t(4, 
pSA IGaNll 1 8i:p§U^fk^y^ASl 1 9*^ 

as^nso pSA i GaNii i 8tp*tmitisvy 

Ail 1 91C(4, ^Mlfti: Ltmif Atf# 
A^nSo pSiWJr>Ail 1 9J;(C(4, N i/P 
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t/AuSfc&Ni (P d) /? t/A u%Z<D&m*t 

n*m8Lxpmmi 2 0*w?n5 o nin 2 1 
\tm)&<Di'Vziymm\ 1 4*t$u\sTct%uw>i 2 2 

(CT i/A 1/P t/Au%Jf<D#l^IfLT^ 

[0094] c<d£? amm^mmmmcomim^m 

&m?&. InGa Ngttl 1 2 3 <D±fC, iUfficUtfiWE 
T'&SZivK-^fbtfy^AJI 1 1 7*^^4aT*5 
t), CcDTyK-ySffctf'J^AJSl I7«n§yg{b:tf 
>J ?AJi 1 1 6-\<9±JBg|5 1 1 6 t £r/rLT<Dttfit£:#l 

nmmitxvvi±mi 1 6K»L«cwa»i 1 

0 fefflMSP 116s ©ffitt«{C3a*6U(cag5*^ 

A^nscttc^t), y— tmm.<o&%.^$&m&<Di& 
v >^^-f k aw 6 ns C h t * s„ 

[0 0 9 5] &fc, *HSS^tC*3V>T{i, >"J3>S 

fkjKi i 4QMaffi i 5o>i&ik*m$iEfsftmh\srz 
[0096] [iff 8 <Dmmmm] xmrnrnmit. m 1 o 

[0 0 9-71 01 0tt*gmfl^&<ktt¥*{ttl^<O 
%^?»ji<Drt0|5«ifi«r^-r i: fe p n «S 

3 1 ±Kt±s rvK— 7«DG a N^±fC->'J 3>#W<£> 
G a Nf^ii^tlft n SMfbtf 'J^il3 3 tffl^S 

snrfef?, ^cogfbtfy £a« 1 3 s^ns^Sfo 

•Ja^SMbMl 3 4*^j££*iT^5 0 S/yavBMbW 
1 3 4tttS{JiEAftJg©WPaq 1 3 5*wsn> * 
©HflPgRl 3 5*">P><OjMf/MStc«fcoTn§!JGaNJBl 
3 6*«Sn§„ CO^r^TSfi 1 3 1 li^M* 
Cffifc-r*»gT*fc»K iEAft»OBflP» 1 3 50- 21 
* [1, K -2, 0] TalqltcW^fcS.fcSfcLT^ 

-^On^{b*y->ASl 3 6 SrJE/SfSo 
[0 0 9 8] C(On§SSitHJVK/Ami 3 6&, KJS*F 

rtic^A'yr^xtLT^J^.tfHz kNz fc^rii^tfx 

*»LTM«nS. COnilft^yfASl 3 6tc 
nfflSfk^y^A^l 3 6«$/ft& ^*TMI (h 

y ^ ^i/-r a) t e i o y x^i^ 

A) &Etf3tSrtWcy]r>%ZX I n G a Ngtt® 1 3 
7 I nG aNigfflS 1 3 7fini^b;tfy 
•>A» 1 3 6©JJB» 1 3 6 t fcWfcfllffiaU 1 3 

[0 0 9 9] CCDSI&l^LTCD I n G a Ngf&i 1 3 
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2tf 

7*?&aLfc», gSM^IILTpSA IGaNI 
1 3 8^fiit-rSo COpIA 1 G aN« 1 3 8«s ^ 

m»#i*m< mAtstiftmts^atmt i^ximu 1 3 6 
t^.<onm.(om.n^^:m±-r^ 0 c©pfAicaN 
ji 1 3 8<D7ffflmmffl*mz.i£ 1 0 x 1 0 1 8 / c m 3 

WTTfetK te'jf^ «craVVs £{g<&So 
COpSAIGaNI13 8<DiWi, ±ffig[ST'&S± 
JBSB 1 3 6 t ±-ett«!a*»CffV^jpt$tl, $J®g|5 1 3 
70 6 s <QUftT°m^mm£ StlT InGa Ngtti 1 3 7 
©JBH*a$. ±SSP1 3 6 t©g|5#fci\ SSSfix^T' 
*5pfA 1 G a Nl 1 3 8 ©TglHC&B-f S C £^5 
±fiHHU 3 6 t^LTMnSttSKi^enSCttc 

&5o 

[0 10 0] pfAlGaNil38®±K(±pflft 
#y .^Ail 3 plAlGaN§13 

8 1 psasfb^y *aji i 3 9 ia±, ^mwt LTWA 
(fv^->>>A*m^ti5„ p^<b^y>Asi3 

9±fcti, N 1/P t/AuSftliN i (Pd) /Pt 
20 /k uft£OS«|ffi«3KfbTplSl 4 0«i»*S 
tiSo ntiHl ttlOaoS'U ^ISfblBI 1 3 4«rP^ 
PbfcPPgPl 4 2tCT i/AI/P t/A u 

[oioi] £CD&?&mm<D*nmBmv>m<m¥m 

■«*FH\ InGa NrSttS 1 3 7 <0±tc > fflffiffiflitt 
T?feS pSA 1 G a 1 3 8 6WJnTfet), CI© 
p5"A IGaNIl 3 8 (± n UMbtf 'J AJ1 1 3 6^ 
©±Jf SB 1 3 6 t «r^LTO«gS^rfflJ^., n^fbtf'J 
•>Ail36 IcttLrmcMffiSH 13 6s *^Lr*«E 

1 3 6 s OJSStt)Uc3ft*WK:««W«ffiA*n* diilc^: 

[0 10 2] :&*3, *jlJfim^f<:feVT«, S/U3>M 
fkI13 4 <DP^Pg|5 1 3 5 (Dmtt%m£iE?lftmt Lfc 

[S]^iS:A^tt^«<DfS B B B fiESA^t6T?*So 

[0103] [m9(Dmm&M] *mmmmt. mi 1 

[0104] mi i {±*^»fi|(0^fb^¥*#«?<7) 
RJtili^OIJfiOrtatWjtft^fcfcfefcpWffi, nil 

5 1 _h(C«, 7>K-^©G a Nflti/iJ 3>StO 
G a NJItfajlSftfcnS^bjffy 9AJ1 1 5 3A^fiR 



-14- 



27 

y => >ih kii 1 5 4 nx^So v n y^{ksi 

1 5 4lcmZ&IE/Kpl&<Dffln&l 5 5A^fi8«tl> * 
©BflPSPl 5 5*->P>03S^StC<koTn§!JG aNf 1 
5 6#J&?)t£nSo c©U"7r'f'7 , »Ki 5 lti£ffi$r 

* [1, i> -2, 0] ^rnHcVfTii&S.kdicbx^ 

-•?<o nmmtisw aei 5&*Bm-z>o 

CO 1 0 5] C<DnmmfcJ3V<!7L.mi 5 6Hu KO 3 

rtt^yr^fxfcbTtfijAtfHa i:Nz tom&UT, 

*»tUT«J«*n*o C<On§Jg{t#y^.kJll 5 6iC 
W«fti LT©-> 'JnytfiA^tiS. AftttJg#:<D 

^TlnGa 1 5 7 I n G a N?S 

ttil 5 7l*nmmt*JV'5L.m 1 5 6©±Ji»l 5 6 

t zm? tpncmm 1 5 6 s t>&H-rs<fc 5 icj&a* 

tlSo 

[0 1 0 6] COStt^fc LTO I n G a NffittS 1 5 
7«r^L/-c:ms tSAj£ft*IKKLTp9!A IGaNI 
1 5 8%MU SSKpSMikify^AJIl 5 9£jg 
pl«g{k;tfy*A/f 15 9B> TMMifttfffi 

SrlftjbfSo p£!S{b;tfy*AMl 5 9©»ttttJJMB 

1 5 6 t _k-ej?vjK# «snT^«, hp£ic pmg 

{btf'J 7 Ail 1 5 9 tt % .fffiffi 15 6s ©»#T»^HI 
T**»>* pSA 1 G a Nil 1 5 8 CDJUBSrSSo ±S0P 

i 5 6 twa^m, ffiSffiSWte&SpSgfbtfy 7A 

€ 1 5 9©*v^BW»»OT»fcffi»r*c i:*»6±Jl 
gRl 5 6 t«r^>LTi3itnsaj5i!fifflI^e.nSc: ttC* 
So p^A 1 G a Nil 1 5 8 t pli&ffcjffy ->AS 1 5 

So 

CO 10 7] pUJSffctfyS'.Wi 1 5 9±fctt, Nl/ 
Pt/AuffttiNI (Pd) /P t/Au&iftO&Jl 
*ffi£s&»LXp«Il 6 0A^^nSo n1I16 
i (*wa©s/y n >mOM 1 5 4 *HPLfcW!n» 1 6 
2KT i/Al/P t/A u*SO&IB#»*3!MILT 
^fig^nSo 

CO 1 0 8] C0J:9<^044lflD»aK>B{b«l¥« 
pS?A ICaNI15 8<D±lcM1&timWV 

fes pijgfktf y ^a/b 1 5 9*««nT*D> c<o 

pSSfktfy^A/l 1 5 9{inSg{t^y^Ajll 5 6 
■^©±11351 5 6 t^r/rtT©«8it«:«)^. n§i^{k^ 
'J *AJi 1 5 6 fc»LT^fc«lffi» 15 6s fcfl-LTW 

1 5 6 sosttufcswwfcwfltfttxsnscfcfc* 
y, y-*««o'>ftv^»tjBi*o»v>a)ttdf-f*-F 

co i 0 9] ^fc, *^ssm^cfev^(±, ->ynyi 
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im 1 5 4 OMDffi l 5 5<D?£tt£:«(3riEA£lj£i: Lfc 
CO l l 0] [fg i oogffi&JB] *0«SflH»*» 0 i 

2^c^■r<fc?^c^ f77i , 7Sfii 7 i±tw®je»^ 

^-f^oaftft^awajtjR^wai 7 2<Dgp*Hctt 
fis^fiKsnT^^^— f Lxmm-r s 0 r 
/o -rrss 1 7 1 ±Kti, ry f— ^"<dg a NS±m^y 

n^#©G a NJi«WI«nfcafbify 7 AM 1 7 3 

«?nifct)> ^©gfktfy^A/i i 7 3£?fl5<j: 

aiO'Jn^ftll 7 4#Jgj£2ftX<,'>So CO>"J 
3>^{kMl 7 4ttHR£ft<a|R0j£SI&«lt&lTfll 

«u sgr>y 3>»b« 1 7 4 (c^^n/cp^pgp i 
7 5*>e>^D^^R^g^cJ;•pT»fffi^^tt<^)x^51'^ , 

CO l l l] c OJ; 5 h 7^ 

sft*3M*tt»jw?*i3fi 1 7 2 a, m6commmm<D 
20 mm^mvmm&w&v 6 trnm^nm^^xm 

i£1rzc£tfT~%, isVuy&imi 7 4tc^*ns 
-escttfT-^So Sfk^^^^^Sii i 7 2© 

co 1 1 2] rail (Dmmmmi ^mmmmit, b i 

il^ttT'feSn§/^k*ry>AMl 8 !OSSA^*5 

^gpi 8 i t tsns, coctaKiaiMgp i 8 i s t± 

Mm I 8 1 t htfB®.?£Mtr\WmkJ3 'J t7AS 1 8 1 

{±, t> F-^arfbffu «^a® i 8 2 immznT^ 

So 

co i i 3] nsafb^rufAji i 8 i<Dm&mc^± 
««*fxo«ae«ff±-r*ci:T, rvF-^^k^y 

•>AB1 8 2*^fig^nSo CcD^^XOffiktCfe 
Af 182 tt, ^^igS*^46T{gV^fk#I**#S 

i»±-TSo 

co 1 1 4] nmmitxv *i»m i 8 i &mz$m®># 

*»*<±JB»1 8 1 tfc^n. <«f4L/-ciSS B B B S£OSffiO 
»»AMHffi»l 8 1 sirens o TSMbtf'J •> 

A@ 1 8 2<Dmmt, H^g[5T'feS±Jlg|5 18 1 t ±t? 
. BffffiBSHftJEjtfT'fcy, MififflSl 8 1 s©»a-T?»^fflt 
50 ■ T*«Bffl5l 8 1 sOHI^B). ±Ji»l 8 1 t<Dg|5# 



-15- 



29 

f*> ism,tnm^.x&^r> h'-ymtisv ^as 1 8 2 
[0115] ryh'-z^itftv *as 1 8z±ic&i$. 

■gftZfe&m&'OWl**^?*, I n G a NSttS 
1 8 3T*&?K ^±fCp§|A 1 GaNIl 8 4tpM 
Sfbtfy^ASl 8 5«l?n5. p^AlGaNS 
1 8 4 fc pSSffctfy ^A® 1 8 5 fCtt, ^Mfet LT 

■7^>>>)A^iA?w. paaftjary ^as 1 8 5 

±£{£, N 1 /P t /A u SfctiN i (PcD/Pt/ 

a u a 2e>&jKttf?«aK* lt p«a 1 8 6 tmnte n 

lentil 8 7T-S^ ^filt«*U— tf-y^U— 
a >ft £ fc J: o T 1M Ufc«© n S^ffctf i^AIl 
8 1 CDSffitC^fiE^n^o 

co 1 16] z<D£$ti:mm<D*mm&m<D&<m¥m 

WM^lt. I n G a Ngttl 1 8 3 cDTtC, itjjgirtffiig? 
^57>K-yi<WJ £AS 1 8 2«?nTfc 
K>. eorJ/K-^fbtfUfrASl 8 2{±n§«gtotf 
■J <>AS 1 8 1 'NOiMgP 1 8 1 t ^LTOiI*«l 
*s nH&fbtfy^AS 1 8 1 fc»l/T±te«ffi» 1 8 

i s*ftisTtm*ffi.?i.vtcmm?Zo ®l-?x. m& 
ctic&tK y-^miffio^&^s^&^iSv^stt^ 

[0 1 17] &*5, ^Lftfflllffit±SffiTl±a:<, 

{ i * i> -2, 2} ®^-rsc:i:feprtiT-fe»3, 

tz. nH&fbtfy^ASl 8 1 ^F«:Aft«^«i: LTl/> 
3iB©jgB£ n mm 1 8 7 It. C (Dfflffi n £«g 1 8 7 tfgStt 

it. w&WBuwommitmm-r&ckifi-eisio 
[oils] hi zommmm'] *mtmmit. mn 

yti~ju vmwii 9 ltmmstu ^nii-^y 

*— /W KI&K 1 9 1 ±|cs>U n^ako^W***^ 
•T*nS!S8ft:*U9AJB 1 9 2««?n5. n§Ugte 
# 'J •> Ail 9 2 «, JSffiT n'Si/ U 3 
Si 9 ltetfittStu mtfAft«e«4:ft*«t5fc31 

*?j*«©o*»T?33j?7eKk:jej«*<x*. 
[oi 19] &m&ft%:xwcAp}mmvix&znmm 

it#V ^AI19 2<D Sffifr£&5ffif4ffi*MRiJMg|3 1 9 
2st*n, CB5;&»&&S±®*UJB»1 9 2 t £:£n 
§„ C©<fc5lC«iMgB 19 2s fc±SS|5 1 9 2 t 
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issftft n mmitx y t> as i 9 2 7 > k— ygfe 
#y as 1 9 3 tcsss^nx^So 

[0 12 0] nSiWJ^AIl 9 2 

AS 1 9 3 ^tt^^«Tffi^8flafe¥4KMI 
/0 T'fct), i^Staffl«^LT±Sg|5'\cofll^t£DSfjnii*«: 

[0121] nsasfbaru *as 1 9 2 sttttsfegngft 
aww jjwb 1 9 2 1 1 ?n, h** Lft^sio s 

i92s tm. 7>b'~-fmitHJV 
AS 1 9 3<0J^««. H^gI5-efeS±Sg|5 1 9 2 t±T? 
WfBW»HftJB«T»*t), IHSWl 9 2 s ©»»T?SP^il 
•efflijffigp 19 2s OMH«rM5o ±SSB 1 9 2 t <9S5# 

it. WitmffimT&zTyF-ymitxv ^as i 9 3 

20 t)iMts<:i:^&, ±SS5 1 9 2 t ^/rbTSttism 
t:lc*S„ 

[0 12 2] rvK-^Mk^yfASl 9 3±(CM 
^tlSS14S«l'>'->*t7A^Wrs I n G a NS14S 
1 9 4 ^<75±tCpiUA lGaN1195ipS 

^{k^ry «>as 1 9 6^ii?n«o piAicaNi 

195i: pSBKfbtf >J "i/AS 1 9 6 ^N4fe&: LT 

v^-><j/A^#A^n«o psttfb^y «>as 1 9 6 

30 ±.\at. N i /P t/A ugfcttN i (Pd)/Pt/ 
A u^H©^JS#«^«fbTptt^l 9 7;W£$2*l 
5„ nSfigl 9 8(i, *HSSJgffit«il/''T«» T i / k 
1 /P t/A uftHO*«*fS«a»UTill«tt»«T 
fe^n§a^y K«tg 1 9 1 KBfflS&aSft 

[0 12 3] C(OJ:9ft«l3fiO^aBSIB0!>St<b«¥« 
(MSTtt. I n G a NSttS 1 9 4 ©Tt^ iiSSin;^^ 

•e^57^K-^fk^y t7AS i 9 3*^^^nrtj 

K>. C<D7yF-7mitUV ^hM 1 9 3ttnSS{fc# 
40 'J ->AS 1 9 2^\cO±SgP 1 9 2 t &fl-LT<DSiffi&ffl] 
n MMitJS 'J •> AS 1 9 2 lc*f LT££<»J®g|5 1 9 

SPffll* D fefiJffiSP 19 2s tCja^fcSM^jiA* tlS 

■Y*— Vim 5>tx5 c ^fc^^o 
[0 1 2 4] **3, ffi?4Lfc«iJffi(iSffiT*{i*<, 

a. u -2. 2} ffit?zct<$>»imx~iz>r>. mm 

fc, niaft^y^Ai 1 9 2(o&mmm&iwtx^ 
so rcAnmmmm^-f. mm^mm^xb^^^vi^ 
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[0125] [mi 3(Dnm®m*mm&mit. % 1 1 

Vayft-sU Kaffi 2 0 1 licKftmmkVS&tm 

tfu? as 2 o 2*^««n*«jai:*nso 

[0 12 6] CCOn§UMt::ffy>AH2 0 2«, 0IJ*Jf 
20SS»&ft«MKBfl t MlBff2 0 2 s fc«tu C® 

*->e>*s±®^±jigP2 o 2 1 tsn-So coj;-5»cfflij 

ESI52 0 2 s £±HSP2 0 2 t tfJBfiE^tlft n 3^{k 
[0 12 7] nSSSiitXV ^AI20 20J«SI*IC*£ 

•i/AH2 o 3#flM£fts 0 cospwmijjfxotfifck:* 

AH 2 0 3 tt, ffi^TfgV^ffc^iittH 

ffi±tZ 0 T y Y~?mtj3 V *> AH 2 0 3 cDffi5#«, 
H^gPT'^S±HSI5 2 0 2 t ±T»fffiB6HftJgtt-efe 
K> s OBffigP 2 0 2 s OgP»t?»t->Mt?<|iJffig|5 2 0 2 s <D 

mm^moo im^z o 2 t nsmfmmv^ 

3 7" > K- ^ft^ U f AH 2 0 3 tcM^t-T -5 C i: ft* 
±Hg|52 0 2 t*^UT«Mx* BtU * 

©e*» r> K-ygfcjtr y >>ah 2 0 3±n:»j«sn 
[0128] r>F-^{b3sry>>AH2 0 3±fc^ 

«n*JS6itJl«-Y>S'^A*«*f * I n G a N&ttH 
2 0 4T'St), ^CD±tCp^A 1 G a NH 205t p!S 
^fbtfy^AH2 0 6*<«H£*l3 0 pfiAlGaNl 
205 ZpmstikUV *AH 206 ^JJH&fc LT 
TWf!>AW|ASn*. pSISfbtf U *AH2 0 6 
±£fci, N i/P t/AuSfcttN i (Pd)/Pt/ 
Au*£©£JWm*IS*LTp««2 0 7tf»j££h 

So 

[0 12 9] COio^jt^^fcioV^fe, ±®<KiJ 
<k t) feffliJffigP 2 0 2 s {BiJCDSttH 2 0 4 fcJS&s^WtSSK 

# y -7AH^£/ , Nft§ftJgtt£ LTVS&*\ *rffi=ftJBtt 

[0130] tut 1 AtDmmmm^mmmmtD^im^ 
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[0 1 31] 01 6 {±#IS»S©g{bt>¥«#SSi?CD 

*JgJ»Ufc«36*jjV«frffieiT?fcSo t771'7SS2 

1 0±£&, 7> K-^OG a NH±lc->'J n^^co 
G a NHtf«H*ttfc nSffWJ *AH 2 1 1 tfjgfig 

sntfeo, •ecogfk*fyi7AH2 i istmsj:?};:^ 
y n vBMkflt 220 *«t2tiT^i>o i/ y n :yg?{fcjg£ 

2 2 0fctt«j£EAfc}g©MPgP2 1 9*^/jg£ft, 

10 ©F^P^2 1 9fr6©^iR;£g£ < fcoTnI!iG a NH2 
1 2*^fig?nS» CW7r.l'7ai2 1 0tt£B* 
Cffii:-rs»tgT'fe»?> lEAftJgOKJPgB 2 1 9 ©-22 
£ [K 1, -2, 0] tfiaiteWfcftS.fcSfcLTi/'' 
5o C©BfJPg|52 1 9*fflV\ SUMgA^^ynVK 
-y<Dn§J^k^y , i'AH2 1 2*»J*T*. 
[0 13 2] COniIWJ')Al2 1 2tt, 

WzfcmcBl$.2t\T, $4ffig|52 1 2 sfcCffifr^&S 
±Hg|52 1 2 t fcjWBjfcStl*, COnSiWJ'JA 
20 H2 1 2&&lltLrcm. fX^D^T7VK-7l 

ft^y^AH2 1 3^fiK-rs 0 c<D^m%a*f?.<D»± 

£*tt*««f-e**. 7yF-7gWJ^i,i2 

1 3 »*, ^nmm&t,mibrm^it^m^mr^ 

tK ffiS* : t^f:LT±Hg|5'\(DS»t^tija^K± 

-T5„ 7>k-t1{wj->ai2 i 3<ommt. ±m 

SP2 1 2 t±?CEte¥fx*B*#L;^^lW©»tt 
t^tl, «lj®g|52 1 2 sO«»T?»V>«n?ffl||H»2 1 2 
sOMIffl^rS^o ±HSP2 1 2 toap^tt, ftffita^ 
30 T'S37>K-^WJ'>AI2 1 3CaW8Cfc 
*->P>^ ±Hg|52 1 2 t^r/rLTSitnsmiJit(iffl]^.?>ns 

K— ^Slfl:* y >>AH2 1 3±i£&l&-£ 
ti^S14H2 1 4«:i5SEtiSS}i?tfc±Hg|52 1 2 tG?JT*S8 

[0 13 3] Z>K-^fk^y^AH2 1 3±lcjgj£ 
?n«S'(4H{i'l'>'^'>A^##-rs I n G a NJgffiH 

2 1 4t?feD> ^©ifcpliA 1 G a NH 2 1 5£p§U 
gfk;tfy*AH2 1 6«WI$n«. Ctl?) InCaN 
S14H2 1 4, P SAlGaNl215, pWmteffV 

40 ^AH2 1 6«^ ±HSI52 1 2 t<DCS«:K^bT^n 

mitftV r>AH2 1 6±lC«, N i/Pt/Au$ft(i 
Nl (Pd) /Pt/AuaH©^ISa§IfLTp 
«®2 1 7«Sn5. *fc, nti2 1 8«Ma>0 
i"J3>«{fcSl2 2 0*BHPbftBBP»lCT i / A 1 / 
Pt/A uftH<0*Jl*m*3R»l/T»**n*. 
[0 13 4] C<D<fc-5*«ji03g ; ?tCi3V>T.€>, ±SftiJ 
<fe»)felijffig[5 2 1 2 s {RIJCQS14H 2 1 4 fcSWWKWflS 

50 OWl/^SSJt^'T*— K3V»6n*Ci:fc:4*o nSSik 
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co 1 35] [mi 5<Dmmm*tmmf&<omtm* 

<fe&o 

[0 1 3 6] m 1 7 tt4^^8U0£{btt¥VttJlg?a 

«3iaR?«sioi'jawiJt*^-ri:fcfeh:p*ff, nti 

*J&*Lfc*ra*jjV*-«WBlT'**. -t^rf Tgffi2 
3 l±fctt, ycOGaN^±tC~>Uny^cD 
C a NBtfSWSttfc nSMMfctf 'J £AJf 2 3 2*** 

u a>«ffcj»2 3 3*»***nTv««. s/y avsMtit 
^^oBtt£DjjesPfi*a5*wbfcr^pSiJ2 3 Aim** 

tU *©MP»2 3 4*»60aW?J«*te:J:oTnS!Ga 
NI2 3 5)W&*«tt*. COf77^7lffi2 3 1 tt 

nifflMb8ry*AJ12 3 5M0ASn«. 
[0 13 7] COnattft3fU9£JI2 3 5tt, 0IJ*{£ 

ttfc«A,J£lH»i:ft»K Sffi*>6«*«ft*«iB»2 3 

5 s kWtimhtej&v&>±M*2 3 5 1 aimmtti 

Z 0 C<DnmmtfiV>5L.m2 3 5*»«bfc*» #x 
^9fiT7yF'-»^AI2 3 6*»*r 

F-^SW^ivH2 3 6tt« ^*rttAtf&«Tffi 
b WHtHeWMV* 5 - *«6ttW*fc LTJJf g|5 2 3 

5 1 ^©««o«ni&**B&ih-*-*. rvK-^SHwr 

y«?Ajf 2 3 6©f&K«\ ±Sgfl2 3 5 t ©^©[SgR 
*S»c*floDWiffl5*<rr*J:5h:»«sn*. as 
ffi 2 3 5 s T V Y—7WcKV *JkM 2 3 

6 9, <f«gP2 3 5 sO^H*®5o JJ1 

SP2 3 5 t cogp^fi, n»*»»T*<»ia*nfc*iatt 

WdTf*87y K-y^{t^U *JLM 2 3 6 lcXttT« 
Ctfrb* JJfg|5 2 3 5 t*/TLTi!5nsaj!!£«fflIitP. 
tU *4)|gJK. 7>H-7^WJfAS2 3 6±Kflg 
J**n*»tt«2 3 7«rSSn^tt&ftfe±SgR2 3 5 tfflij 

CO 1 3 8] 7>K-yi{W;^12 3 6±te»J* 

>S>*A;&**rrS I n G a 
2 3 ^-<D±tCp§!JA I GaNl2 3 8i:pS 

mt#v*i>m2 3 gjfaurctis. psMfetfy ^a 

52 3 9±»Cfi, Nl/Pt/Au$ft(iNi (Pd) 
/? t/Au*H<0&J«»»*S»LTp*S2 4 Otf 

JJM2 3 3£HflPb7cPPg|5 2 4 2(CT i/A 1/P t / 



(18) W200 3-2 829 4 2 

[0 13 9] £<D&5%M&<Dmi-lClS^T$>^ *&tc 
P3«»**bTiW8tt««*«*<Jgjasnfc±«»2 3 5 
t fid J: *) &fflJ®gP2 3 5 sfiiJ©}g1±S 2 3 7 fc$ft*«fc 

mum t < immismBVivx t 5 o t t a 

l/\> 

;o [0140] [Si 6eXMBgffl:ttiflB*aeafttt¥ 

So 

[0141] hi ai±4&imntn*itta*m#* : ?(D 

*«J«Lft«liS*w , rBfBBBlT»a5*. ^77-Y7M2 
5 1±K«\ 7> G a NI±tc> 'J 3 VtWO 

g a umtfimmztirc ns&fbtru 92*1252 mm 
20 u =1 >n<m 253 wp*2hT^8. > y 3 v»fkj« 

2 5 3(C«fSf3:IEAft«5<^Pg|5 2 5 4A«Sn, 
<DBflPg|5 2 5 4*»6©3W!j«ftk:J:oTTaOna!G a 
N12 5 5AW?nSo CCD-9-77-Y7SS2 5 1 tt 

nm* cm ssuts«>&MAia«0ii 
a « s ffi i: -r s */ y 3 > f— f<o n sisMfctf y •> 

Afi2 5S^f^n3. 
[0 14 2] CflDn^k*ry>AS2 5 5fct, 

WS^«tt©«Wted**-*. n SMMtjtfU V-LM 2 
30 5 SOJlBfCfi, 7>-F— TBffctf'J ^A«2 56W 

fig^nso c«7>F-^fflb*yf as 2 5 6tt«jg 

— ^SHfctf'J f AS 2 5 6<D±tC(i, i7> F-^Bfk 

fu<)Ai2 5 6 kmmt&B-e±m<Dnmm<ttfv •> 
i>i2 5 7««»*«ti«. ±aonaarfl:^fy f a»2 

*^iJffigP2 5 7 s i^tu ±<M<DCB^&%S7r-lr < y 
40 F^±SSP2 5 7 t fc?W, 

[0 14 3] ±®<DnMm<k13VVJ>.m2 5 7 0±t 

a. jEtTv k— ^Wkstry >7As 2 5 8 A^A^ti 

S„ 7^F-^SMbJ!fy'>AJi2 5 80««fi±»»2 
5 7 t±T»fffil^=ft^«T*feO, ffl9®gR2 5 7 sOgP 

»nm^mv9ssm2 5 7 s^mm^mo. ±.muz 5 
Ai2 5 8teaujrractj^6, ±sgR2 5 7 t*^L 

U^AJB2 5 7±KJgfiR«nSg14S2 5 9^rgitns® 
so gSfeffli^.p.nsci:{c*So 
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[0 14 4] 7> Y—7Wc8V*!hM2 5 8±»C^ 
SnSJS14^«'T>^ , >A«:#Wrs I n G a N&ttJB 
2 5 9T^0. ^0±{Cp§|A 1 G a N12 6 Ot pM 

mitav tL.m 2 6 i tf«0*n*. psaMbffu * a 

JB2 6 1 JhtCti, Nl/Pt/AuS/ittNl (Pd) 
/P t/Au*i?0^|#fi?:liUpl®2 6 2tf 

j&ssnso n«S2 6 3tt«rao^U3>Mfi: 

12 5 3£H3PL;fcllf!Pg|52 6 4 KTi/AI/Pt/ 

[0 14 5] C<D&o&ffim<Dm??<,Z^ 2-0<DT>Y 
-•JmitXV >)AI2 5 6, 258 tf^tl^* ftKigiafii 
tti:LT«flBU Cfte.TyF-^ffctfy -7AJ12 5 
6, 2 5 8fctt*hfcn8Mft:tfy*.Wi2 5 7©WB 

ff 2 5 7 s *£#fc*a&!fi«n* c i: t& o . z<Dm 

[0146] imi 7<r>mm&m] 

[0147] ^mmmmitmitm^mwm^osim^m 

[0 1 4 8] El 1 9fc^-TJ;'5lc> ■9"77'-YTS«2 7 

2 7 25:Mt5 0 #v>T\ 7*h'jy^77-c-tJ: 
oT, nSM{btfy*>A/f 2 7 2 ±fc#J«L;fc WX F 

fc«StfnI!g{fc;tfy>>A»2 7 2 0»5>, 02 01c 

mtlLMZ 7 2 BfcS-r So SStlSnl!^ 
\\L13V*JLM2 7 2(* [1, K -2, 0] KWScX 
h5-1 , 7 , «t^. C©niifWU^l2 7 2(0 

»»Wai»*fcJ:»)» t^r-fTS^ 7 l ©Bffitt- 

[0149] rat, mm&m%mi8,mmic£r>Tmim 

#XfcLT0IJ;UfH2 i:N2 fcOig^-tfXfciftU NS 
^tLTOr^7 (NH3 ) fccfctfG algM^LT 
©hy^^WJy >}A (TMGa, Ga (CH3 ) 3 ) 

)W>W1* (IMG) 4if4«fflLTI nCaNM 
iSttitLTMU S&fcfijfijFfcttttsnstfx* 
9)!)^5CtTA IGaNIt pSGaNMMl/ 

[0 15 0] COBffcfc^BttB^flfiBZ 7 3fcfeV>T 

«, K-:/s<b*f y *a**tos 



(19) ^2 003-2 82 9 4 2 

[0151] mi 8<Dmmmm] *nimmt, 02 
2 (a) ms (b) tc^-r<ka»t, afctt¥*ft8ft£ 

Lfcfl!n»*S. &*5. RIB (a) H\ ffiMA-rSttlMS 
[0152] 022 (a) tt*«ffl^fl^£<Hftl¥*{* 

liit*. ryF-7©Ga Nji±tc y 3 y^<D g a n 
*«<«wisnfc nsasftitry ^a« 282 *«snr 

*3»5, ^©nS^fttfU "7 A® 2 8 2*m5£olZi' , J 
*>MM2 8 3AW2tlT^5, S"J 3>*f-fcJM2 
8 3li:{i(5{riE7N^)g<D^Pg|5 2 8 4«Stl, =t(0 
Mum 2 8 4 *>^OIWSK ioT-> F-7°© 
nMG a Nil 2 8 5«2tl5, 
[0 15 3] CtOnSlG aN!2 8 5«, KJfcjtFflt* 

U NIM^i: LT<D7y^—T (NHa ) feitfGa 

LT(DhV ^^;l/^y»>A (TMG a > G a (C 
H 3 ) a) *«*&LTJg/*SttSo COnMGaNjS 
2 8 5tC{±^iMt/i: LT«D->U 3^iA^tlSo 
[0 15 4] nfG a N12 8 5±KM«n5iS§ttl 
f4l'>^r>A*-&*-rS I n GaNiStti2 8 6 
D, ^tfXtfcpIiA 1 GaN/S2 8 7tpSM{t;ffy'}' 
AH 2 8 8*'WBStl^o pSJA 1 G a N12 8 7 £: p 
SBtbtfU >?AS 2 8 8 Kfct, ^TWBi: LTV^i"> 
30 AtfWA^nSo pSJgffcjffy W12 8 8±£«, N 
i/P t/AuSfcteN i (Pd) /Pt/Auftif© 

2 9oti, taxEo^ y ^ ymitm 283 &bbp l^mp 

352 8 4 fCT 1/A 1/P t/Au&EO&BWB** 

[0 15 5] C©*d**SISS^»C^S^fk%^«: 
^M?#l^{i:*3U^T{4s 02 2 (a) (b) teiK 

-r*^ aa»»»c7^ f— ygP2 9 i^Msno> 

S„ COr>H-^i»2 9 U4, ^MttjftKtfSttTfi 
40 S*iSPKfitB , r*nS/G aNJ12 8 S'NOmiSfffDa 
A^rffl^., nSG a NI2 8 5 lcWLT±K:ffi!fflgP2 8 

tot, ^ B 14©a<*l/^^g|5J:»?feffl!lffigP2 8 5 s 

y - v»sBtt«*<o?*v vm?* *- vim 

e>nsc:t;tc^:So 

[0 15 6] ^:*3, *mffl&mct3\,^T^ 
ftM2 8 3 03P^pg|52 8 4 ©»«*«tfjEAft« i: Lfc 
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M?4L;fcffliJS£S®T'(i&<^ (1, 1, -2, 2} ffi 

[0 15 7] *HSS^k:*5V»T{i, I n G a N 

fittS 2 8 6 J: t) y 2 9 1 

<, InGaN?Stt«2 8 6J:»)fe±Jifll»C»«-r*fc 

[0 15 8] [Si 9<D«ffl0gtR] #*j8B^«f±, 0 2 

3 (a) Rtf (b) {c^-TJ;a(c, Mkft¥##5gftig 

ei (a) «, «»i$i-r«ttidiasiifl«isj?tdiic««ts9Sfl: 
LKmi 8<osawB»kra«©«j«**rr*aiifincov^ 

[0159] 023 (a) tt^^tta&fcftft&JIItt 

©sbihr? «jfiort w«js*sf fc t *> «c p «b. 
AxaimnfticjBv^Tii, H23 (a)s»(b) 

^«Ki»cn-6atre:i:fcj:-3Tfft>n*. ate, 

iSS^fifcte^T^^y^yx-^a^fi, SiR* 

[0160] -Ttyi'yy^yf-ya >*^jssnfti 
^^SttMS&T^3<kti¥*Wi£a^T 
WJStfMbU WmtCtiLW.?* niG a Nil 2 8 5 'SO 
WfitD&A^rffllx., ngGaNl2 8 5 tc*f LT£lc<M 
ffi2|52 8 5 s 0¥fflffiaf»«r^L.T«K*»-r«t a fcffi 

2 8 5 sO¥fflffi»»KS»*Wte*«W«ttA«tl*Cfc 
[0 16 1] 4*, **«Hfl8»c:feV-»T»4 % A£gftft# 

[0 16 2] [»2 0cD^»ffi] *ggl9IHg»(i, 02 

4 (a) Stf (b) <fc5£, 2<Uttf£*tt»KX 



(20) 2003-282942 

»a«*a*MWWi: LfefiWTf**. IQH (a) ft, 
«jfi«D««BiHT*S. ate, 44lflB6tt(cff«XbHl 

[0 l 6 3] 02 4 (a) tt4£BN0mottftft¥9tt 

/o jis?©»^?«»©rt tttt p«s, 

SJtt*?«iSfc:fe^Tfci\ 02 4 (a) RXf (b) IC^ 
IftOflRtttffftotiS. 

[0 l 6 4] pSOS<bM¥4VfM 
( P SAlGaNl28 7, pSSfiMbtf U frAJl 2 8 

8) ©?sttfl:fc<ei«T?*D, w^faioBBat^ffton*^ 

20 T, #gttft»2 9 3 fc^-T^o ) fca^T«strWb-r 

C<MMfflC«(t«IMSftfUV2 9 3fC<fcoT, ft 
«ggPfi:S3»JSfl!i!a©JJKn^ffll^&tU n^G a Nil 2 8 
5te»l/r±fcffll»«2 8 5 sO¥iffi»»4M/T* 

*SSN5<fc t) £>ffiiJffig|5 2 8 5 s ©¥affiaP»K»*Wfc««E 

[0165] ate, zmfimmtcis^-a** r\nmwvi 

[0 16 6] H2 1 ©USSJMS] *JH0gflfttt* 02 

Ho&Mcco&.pnmit&is.Lttm'z&Zo a*j> 

[0 16 7] C0J:da«l«*frr*SMb»^aW|:SS)tt 
40 X?-Ctt, SGMffi^Mt < gP#tC P«I28,9 *M*RW^ 
*J*r*CfclC*o.T» nSGaNl2 8 5t»LT± 
£pSffi2 8 9*^^*nfcWM^2 8 5 s 0¥ffl®g|5 

ttOA< ftV^SM»»J: 0 fe«ijffig|5 2 8 5 s ©^ilBg)?^ 
a^ 

[0 16 8] ate, *SlfiS^®u:tei/->Ttt, Aft$8»tt 
jo j;^aff^ttici5g^$nst(0T*fta<, <&<D&ftm&Vi 
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[0169] cw 2 2(omism\ *mmmtt* m2 

[0 17 0] EI 2 6tt440WIRottfbK¥llfl4RTO 

Tffi< % /S5ag|5»CffiB-r^ nSGaN!2 8 5 *vO«i* 
€>&A£fflJ*., fifGaNl28 5 lc*f LT±fcffiiJ®g|5 
2 8 5 s©¥S®a»^LT««*i**-J:$fcafl&r 
5, ft-oT, JSStt©A<S:t^ilB^J:t)fe«PJBSP2 8 
5 s OTfflfflW^KSftWteWKtfttXStl* CtCft 

[0 17 1] *43, af^aBBttfc*V"Ttti J"J3VS 
{kH2 8 3 CDP»lPg|5 2 8 4 ©Jg««r«(?iEAIIJgt Life 

ffi£4Lfe<IJffi£S®T*{i&<, {1, 1, -2, 2} ® 

[0 17 2] #JJBM0BIU*:*l/>Ttt, I n G a N 

SttM 2 8 6 «k 9 feTS«c7^ K-^M 2 9 4 KB®. 

<, I n G a NiStl 2 8 6 J: 5 illltMtS t. 

[0173] [n 2 3 cDmm&M] xmrnrnmit. m 2 

[0 17 4] H2 7 (i*^Sajg88«g{t^J»«:*^W 

sbw? «3iorta5«it*w-r fcttt P m n mm 



(21) ^2003-282942 

*\ 7;l/5-->iTlTot«,i^. £fe, J*!/**? 
T-ff 5ci:tT-t5„ 

[0 17 5] 'f^WV^^'f-: ^a^tfffiSSftfc'T 
*>&KMZ 9 5fciu =Fl^iil*#«#T<S^Sfl:»¥ 
70 »fl»fc&oT»«tit{kU l83ZttWcfl»r;5nS!G a 
NJ12 8 5^<OWM<D'lZX%:m%.. niGaNI285 

gp<fc D <£>fiJSg|52 8 5 s ©TSSffitffcSWtofcMiffitf 

[0 17 6] &*5, ^fftlf^lC^Tfi, Aft*(*« 

<fc 5 ^wcis^sns flfi©^fttsjg*e 
[0177] im 2 4 commmmi *$zimmt, 02 

i:LfefiajT**5o *mM&micmzmtV!i¥mte 

50 [0178] si 2 8 \z*^mBm(omm*mm&<D 
mm&m&<ommm*7fr? tn$>ic P mm. n mm 

*Wf*aMais ; ?«BaK:*i f >rt4, 028 (a) st; 
(b) tiR-r^st, jgagp^v^p^afk^w 

[0 17 9] «?*0jjM«i, pSO^fk^^JB 
(pSAlGaN12 8 7, pl^k^U ?AS2 8 

T» ^Sttfkg|52 9 6 fc«rr*. ) k^oTSIStrtfk-r 

^®tt<kgp2 9 6t±s j&mmcisvz>'mffi(Dffi.n%:wi 

nlG a N12 8 5 tc*tLT±lC{fHMg|52 8 5 

t, sastt©fi< *v>jiaa»«t k> %wmu2 8 5 s cot 
jo [0180] ^mmmmicts^r^ ^nmwvi 
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[0181] m 2 5 <D$fflgf»] *$ffl0ft£tts 0 2 
9 K;jVf J: ? \C % &<t^¥ «tt»^?M£<D£228|S « 

[0 18 2] coJ:9«^«4rr«tt{tSM¥«(»»« 

iR?-ptt« £3210*1!* < »»K pil2 8 9 J&HKftlC 
AM-tSCtlCcfcoT, nSGa N12 8 5 lc$fLT± 
lCp«I2 8 9#}&SSnfc«lffitt2 8 5 s O^fflMSB 
»«^L.T««*««n*J:3K*(i&r*. SEot, ISA 
1?fe<D&< ftVJSaWJ: 0 6M9tf 2 8 5 s ©¥*I®S5# 

'pi£^mm&v>-&^?&yt#-4*- haw ensc fc»c 

[0 18 3] **SS^»«j:fev^T«, Afc*f*tt 
[0 18 4] ±xEcDHfifiJgffiCfeV«Tt±, ±fC?£fc£V 

[0 18 5] 

raw©**] *&w<Dm<tvii¥mwm : ?Rvmm¥ 

[0 18 6] *«W©»t*¥Wtt*?©»ififclBLT 
tt, Mbft&ESlcfevvr g 3JB«W»c^*ti« ft 

J6, n»»i:asast»*»rti/fc»#aHn:jt^T, ass 



(22) f£M 2003-282942 

[0 18 7] Sfc, 4:9mic«K«ftfkM¥IP(NimcJ: 

[0 18 8] 4^mo8fUb¥VWRTtcJ:n 

*-rcfc*»»jT?*, comm. u-*««to^*<, 

[0®<O|gl£&t8BJ3] 

[0 1 ] *«WO» 1 ©*^«Kfrfr*¥SW«8yaR 

[02] i oiiMB0nicA«^«¥«wnMaiE 

30 ^(Dwmwetb&o 

[0 3] *^£D^2 0SSB^«^A^^^<*fg7 , dlg 

[04] *m*<Dm3<DnMBmcfrfr*¥m#mtfik 
[0 5 ] *Kwcom 4 o&tmmc t^^mmmm 

[0 6] 4^®ft5 0*m^frfr«£HWt3&ltt 

[07] *&m<om6<Dnfommizfrfrz>¥mft?&tm 
40 ?(D®m.mm®-v&z>o 

[0 8] *^o«6 03tatt^ffi(c:^«¥«^^jK 

[0 9 ] *%b^co^ 7 OJtraftefrfr «¥*tt9t%)R 

[0 10] *mo)R809lSMBnifc^«¥llf4m 
^?OKffi0T'fe5. 

[011] *f8B^©^9 0^jgmiti:A^i»¥##^7 , d 
fg?©BfrgD0T*&£o 

[012] *&W<Dm 1 0O«MBeaiic^«¥Vf^ 

50 3tt*?0«SjaWffiH"P«*. 
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(23) 

43 

mi 3] #58w<ds!i i <D^ssmi^*^5*»^ 

[014] DUBOIS 1 2©*»«l!UCfrfr*¥IW#8 
[015] *J8l8©Sg 1 3 ©JMfi«J8t 

[016] *fm®mi 4€>$aiBBmi£iflip*%w&& 
[017] *mi<»mi 50fmmwcirtp*¥Pwm 

^*?OWB50T*S5 O 70 
[018] *»fl!I4>ft l 6 0MrottefrfrS¥*ft9B 
^*?©8ffffi0t?fe5o 

[019] 7 OMMMHc^S^ifHi 

3t*fo«!3eKr»oia««WiBH-ea& o , mtn u * 

[02 0] *f£HJ3©fgl 7«^SS0«fc*^5^W^ 

^m?<oiM5a*ffioxa#4ii»T®0T'fe o , mta v t> 

[02 1] 1 7 ©fg«^&Ka>;&>S#»ft38 

[02 2] *fgf!8©Sg 1 8<OHSSJgSg{c:*>^5¥ii«:fil 
(a) imVftffim, (b) 

[02 3] 4&W<0£1 9 OUAB^IBIC^ 
^^©0-pfeOs (a) ««£Rffi0, (b) {±7K¥W 

[024] ^noi2 o<Dmm&micfrt)>z,¥mi*& 

M^ST-feO, (a) BtKBrffiBU (b) tt*¥W 

[025] imwvmz i omm&micfrfrz^m&ft 
[026] immnm z<Dmm&micfrfrz¥Bti8£ 

[02 7] *«WOS2 3 ©MEttlC 

[02 8] *»I2 4 0%K^aEUc^«¥««» 

[0 2 9] *%W©S2 5©H«i^ffifc:*^S¥S?i*:5l 
JfcJR^OSHWHT***, 40 
[03 0] ¥*tt^7tlg^co-W*7K-rirffi0TfcS„ 

[03 i] *&t*ft%m?<Dm<D-mit7x-rwffiw-T>3c> 



<&ffl 2003-282942 
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11, 3 1, 51, 7 1, 9K 9 5, 111, 13 
1, 1 5 1, 1 7 1, 2 1 0, 2 3 1 , 2 5 1, 2 7 

1,281 ^yr-frmm 

13, 33, 53, 73, 93, 97, 1 13, 13 

3, 153, 173, 211, 232, 252, 282 
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